GEOLOGY
The Mariano Lake-Lake Valley study area is located in the southwestern portion of the San Juan Basin flanked by the Zuni Mountains to the south and the Defiance Plateau to the west ( fig. 1 ). Jurassic-age rocks, including the Morrison Formation crop out along the southern edge of the basin and dip gently northward away from the Zuni Mountains into the basin center. In the southern part of the study area, the Morrison is conformably underlain by and interfingers with an unnamed Jurassic eolian sandstone that pinches out between holes 2 and 6. North of the pinchout the Morrison is underlain by the Jurassic Summerville(?) Formation. Throughout the study area the Morrison is unconformably overlain by the Upper Cretaceous Dakota Sandstone.
In this region, the Morrison Formation is divided into three members, in ascending order: the Recapture, Westwater Canyon and Brushy Basin ( fig. 3 ). The Recapture Member consists of light-colored, thin, fine-grained sandstone, claystone and mudstone. Depositional environments of the Recapture Member are varied and include eolian, fluvial and lacustrine. The Westwater Canyon Member was deposited largely by fluvial processes and consists of thick, finegrained to conglomeratic sandstone interbedded with thin, greenish, bentonitic mudstone. The Brushy Basin Member is dominantly gray green, bentonitic mudstone and claystone with a few thin sandstones and was deposited largely by lacustrine processes. For a more detailed discussion of the stratigraphy of the Morrison Formation in this area refer to Craig and others (1955), Freeman and Hilpert (1956), and Harshbarger and others (1957).
METHODS
A total of 209 sandstone samples from seven cores (table 1) were examined in thin section for texture and composition. Fine-to medium-grained portions of individual sandstone units in the Morrison Formation were sampled at approximately 10 to 20 foot intervals with spacing closer in mineralized zones. Thin sections were cut perpendicular to observed bedding in the core. All thin sections were stained with sodium cobaltinitrate to aid in identifying potassium feldspar. Each thin section was also impregnated with blue epoxy to enhance the void spaces. Porosity was considered to be any naturally occurring void space, either primary or secondary. Care was taken to disregard any void that may have been created during sample preparation.
For each sample, 300 points were counted for composition and the longest dimension of 100 grains was measured for average grain-size determination. Sorting values as phi standard deviation were determined as described by Folk (1974) . Diagenetic processes have greatly altered the morphology of many of the detrital grains, thus no attempt was made to quantify either roundness or sphericity. Tables 2-8 (Appendix 1) show selected textural and compositional information for individual samples from each hole. Computer-generated downhole plots of the data in tables 2-8 are on plates 1-7.
RESULTS
Framework constituents, in order of decreasing abundance, are quartz, feldspar, rock fragments and miscellaneous accessory mineral grains. Each of these framework constituents has been further divided. Quartz is divided into monocrystalline, polycrystalline, metamorphic, and cryptocrystal1ine varieties. Monocrystal line quartz is any single-crystal quartz grain. Polycrystalline quartz is any multiple-crystal quartz grain that is not clearly metamorphic or cryptocrystalline. Metamorphic quartz is any multiple-crystal quartz grain with either schistose or stretched metamorphic texture. Cryptocrystal1ine quartz is also multiple crystal and consists of both chert and chalcedony.
Feldspar is divided into potassium and plagioclase varieties. Potassium feldspar types observed are microcline, orthoclase, sanadine, and perthite. Due to alteration and the lack of properly oriented grains no attempt was made to classify plagioclase feldspar.
Rock fragment interpretation in sediments is difficult and fragments can be easily misidentified. Identification of rock fragments in the core samples is only preliminary and based largely on textural characteristics. Rock fragments have been divided into the following varieties: volcanic igneous, plutonic igneous, metamorphic, sedimentary, unknown altered, and deformed. No attempt has been made to classify the igneous rock fragments but preliminary observations do suggest an intermediate to acidic composition. Metamorphic r*ock fragments observed are largely schistose but nothing definite can be said about their metamorphic grade. Sedimentary rock fragments are more easily recognizable with silicified sandstone, lime mudstone, siltstone, and claystone fragments identified. Unknown rock fragments are considered to be any grain that is identifiable as a rock fragment but due to alteration its exact origin is questionable. Deformed rock fragments are any grain that is identifiable as a rock fragment but has been deformed to some degree forming what Dickinson (1970) refers to as pseudomatrix. Even though these fragments are often deformed almost beyond recognition, they still should be considered part of the original framework.
Accessory minerals identified in order of decreasing abundance are biotite, muscovite, zircon, tourmaline, apatite, iron-titanium oxides, sphene, and garnet. Refer to Hansley (1983) for a detailed discussion of the nonopaque, detrital heavy mineralogy of the core samples.
Nonframework constituents are composed of cement, matrix, and miscellaneous alteration products. According to this study, cement is considered to be any chemically precipitated mineral material. The following cements have been identified in the core samples: silica in the form of quartz overgrowths, carbonate in the form of both calcite and ferroan carbonate, kaolinite, barite, anhydrite, potassium feldspar in the form of authigenic overgrowths, pyrite, ferric oxide and oxyhydroxide. Also a small amount of cement of unknown types is present.
Matrix material observed consists of undifferentiated mixtures of one or more of the following: detrital and authigenic clay, silt, lime mud, and organic material. No attempt was made to futher divide matrix material.
No detailed work on alteration products was done for this study. Alteration products that have been identified are sericite from altering plagioclase feldspar, ferric oxide and oxyhydroxides from altering irontitanium oxides and lithic fragments, and leucoxene from altering irontitanium oxides.
Even though porosity values obtained by point counting can be imprecise (Hal ley, 1978) , no other method for porosity estimation on the core samples was easily available. Thus, porosity values obtained from this study should only be considered as rough approximations. Most of the porosity observed is primary interparticle but some secondary porosity is also present.
Figures 4, 5, and 6 are computer-generated quartz-feldspar-1ithic fragment ternary classification diagrams (Folk, 1974 ) of all Brushy Basin, Westwater Canyon, and Recapture samples, respectively, for the seven holes. Major framework constituents, excluding accessory minerals, were recalculated to 100 percent and allotted to the following poles:
Q-pole: Monocrystalline quartz, polycrystalline quartz and metamorphic quartz. 2J 0.00 = not observed.
3) Any value in hundredths place represents trace quantity. 4) * = sample taken from zone with uranium mineralization. 
